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O A framework [or assessing the welfare effects of £AS.' Let 1 and 2 be twi ditterent
exchanges containing ¥, and N. subscribers respectivels Counsider the demand for telephone
calls between two subscribers ¢ and A that lic in v or 2. Speciacally. let the demand tor calls
from « to b be denoted by v ). ' We can denote the wotai emand tor lucaf calls within

N, NN
vand by ¢ (0= T T vaOrand M= D0 T 000 Similurly. the wal demand
AR} el e
drh st
N, AS
tor long distanee cails between v and = can be denoted by ooy = 20T Ly and
N . Yo
AN, . ‘
eipyE 20T
_;:\ ka3

The gquestion 2t issue s witether tite mraduction M EAN between eachunges \ and 2
s rustined on econonue wellare 2rounds.” The welizre assocmted with the pre-EAS prce
~Iructure 1S represented iy

t
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oolve s aapol= LN =N ol =t

siere v s the dummy ofmtegranon, Loand L, are the nxed monthlv suhsenpion cnargss.,
cos e devel of press for dong distanes cahs pre-BAN. ano o and o are hw ’m g-run
nargingd coses of crovicing ecal and long Jisiince relerrenz serics, tespectiveiv < The
AT RCON IATZERAS (0 T3 COMRSHONG e Cns2mer surnius Irem jocil and long disanes
[

calls, respectively: the thisd termoin 12, 020 LN = LN | represents the reduciion

sonsumer surplus due to the Jat monthly charges oyl 02 5 - 0 o] represents pre-EAS
ang distance revenues: and nnal!_\. clrotuy = i igag t;{;\-_._.um - r.tp 7] are tne
2usis associated with providing local and long dls'an service. respectively,

There ara two tvpes of EAS. namely one-wav anc wao-wav CAS. In the Brst case.
subscripers in v ¢ 2y can call subscribers in Z oty a2 zer> maranal prics. but if con-
wmers i ooy gecide o call consurrers oo oy shey wiil pav tell rates. In the second
sase. ail subscribers, in both v oand o, tace @ zzro marginal price for all calls within the
ceniarzed )y LCA ‘ : -

The sconemic wellare under one-wuy EAS benefiiing exchange v can oe reprasented

= J [roly) = vty = v Jdy + J‘ L.:\(.‘": bs =t LN, - L.V
§] g

I

+ pltf‘:.,‘(/n) (LN = LN =~ Gl 00 T L0 = g 0] = e (). (3

" Daasby ( 1980) pravides the seminal treatment of spatal dimensions of utiliy pricing,
™ For notational simplicity, all vanables other than pace () that influence demand ace suppressed. and
CALLS,, are henceforth denoted »,, for all xand -.
" Following conventiunal methodéiogy. the sum of consumer surelus plus producer surplys is taken as the
_measure of econamic welfare. See, for example. Bruwa and Sibley { 1986) and Gritia and Mayor ({ 1947),
 Since long distance calls are billed on a per-cali basis, a variety of costs assaciated with metering equipment
is incurred. Since this additional capital investment is not necessary tor local calls. ¢ > ¢,.
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Under twa-way EAS, cconomic wellare can be denoted by

W, = J [Folyd+ vty = v lsdy = v dy = (LN, + LN
0

= (LN LN = e 0y R e = e[ty = i e

tn hoth ¢ 3) and 1Ay the primes iV indicate the possibiiity that the vajues observed under
EAS pricing may duler from those 200 Seecrcally, to the evtent that the arm forgoes
revenue on voon the case of one-wiy BAN and also on i m e viase of tweewan FFAS,
regulators may ting i necessary e adiist Looand £ o savesty the regstators cand legals
constraint that pronts be noonnegatve. Equations (4.0 and 161 compine provude the
change in ecenonue w«: fare assoctated with the :\l:wt:\hm;m ol one-way and two-was EAS,
diven respectively hy -
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PP e 2oty i then e move woneeway o twoewav s EAN s wellare ctnaroing and
EAS pricing s ,)'"'c: red o carmeat o orving, Dhe signy of 20, and D1 sl iepend
SBrd e anereused constmer serpius aosing irem che price reductlion on oony Gistangs
calls, 2 the two werms nvaeinng the sategra! stens tnc 7 vand ¥ 09 tig iess i pradueer
surDlus due o the price teduction’ on long distanee calls, el v oo 07 and
Dolvaeoey = v N R and o e changg i ooperatng cosis asseciated with che
transiton W SAS e v o i Thand

Y PN URT IR FORTITI I
nrXy

.

ot festrcted 1o t:'-\S ‘n' tng. 12 facl 20 abvious fat ieast o zrononusts
mareinai cost prging. " instead ot a zero I'(‘i-..l"""‘..ll EAS price. tie consumer ! face o et
that s 2guai to the m.lrgm.xl cost ot proviaing the cail. In iin

assoctated with wre wrid change can he resresented by

Natice that wihien consigenng diternative arids 1o current wil pricing. iegulators are
Jite

rnative s
1s cuse. the wertare differenual

o
A= [ty v ijdy i et = v

-

O The consumer-surplus impacts of EAS. An imporzant part ol determining the economic
ments of EAS revolves around the magnitude ot the changes occurning in consumer surplus

 On the basis of prior emupincal research on the demand Yor cusiomer aucsss to the eiecummuntcations
network. we dssume that sudscripershup etfects of impiementing LAS are nil. See Tavlae f 59Xy, Pert 1 19%5) and
Kaserman, Mayo. and Flvan ( 1990). An extended Jiscussion of subscripership effects in the context of EAS s
contained in Maruns-Filho ( [992)

" In the presence of t particularly high ) hxed costs. uniform marginal cost pricing may fuil 1 gencrate revenucs
that allow the tirm (o cover its total costs. In s context, marwnal ¢cost pacing, which we consiacr here. logether
with a sysiem ol nondistortinnary wxcs remains the “first-best™” anicing solution. Altermauscs, not dizectly considered
here, include “optimal” nonuniiorm prices and Ramsey prices. See Brown and Sibley ¢ 1986 for a discussion ol
these pricing alternatives.
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FIGURE 1
UPPER.AND LOWER BOUNDS OF THE WELFARE EFFECTS QF EAS FOR A REPRESENTATIVE
EXCHANGE PAIR
Yi
1\
vit0)
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when iocad culling areas 2re entended. Speciivaiin, 0 wrger ihe consumerssurplus benents
aenerated trom the adoption of AN, the more ake!y 0o that the nee 2oonoane weliare
shects e ncding the change on sroducer surpius cwdl oo posi e, Accondingly, we now
w10 g caivuitten of the CHUnges meonsumer surius siemming {rom the implementation
N EAS. _

The roriinead. of the gemand dretates 2 coreral anaivsis of the caleulatens invelv2d
0 the weitare zeuat:ons, Speattcaliv, Frgure §oZenict o conves demand function for il
Jalls, witere the numiber o cails ¢ 0 s represened or the verical avs ane o pece varahie
iy s depicted on the honzonzal axis.” Qur oriective s 1o 2 aicate tne integral

o

i

g, (D)

wnich provides a point estimate of the consumear-sumids 2uns Srovght thout by the im-
plementation of EAS. However. there are ac ooservations cn the ievel of prices for the
nterval (00 oy where zyos the ore-EAS devel of prices. Hence. the shape of Dy in this
intervalas oniv syggested by the opserved duata. Since the curvature of D in this range is
AnRn0wWn, 1S nossibic that a straightforward axirasolition of tre estimated demand tunction
cowd oversiate ur undersute the consumer sumlus gamed oy impiementing EAS. 12 would
theratore be desirafie o arovide upper and fower founaes on e esemated change wocon-
sumer surplus. Specidcaily, we construct a lincer segment - Lo rom o Citoi, ey g
Because the demand tunctien s assumed to pe convew, it hes below L. torail p S (0 poy.
Thus. convexity. of the demand tunction in the interval (1, o) 2uaraatess that the area
A4+ 8+ Cisanupperbound ( 5,,) on the consumer 2ains itom EAS. Similurly, we construct
L, by locaung the slepe ot the tangency of the demand function at p. and extending the
segment 10 the ordinate axis. Again, by convexity. the demand function lies above L, for
all ;2 = (0. py). Thus, the area represented by 4 consttutes a lower pound (B8,) for the
estimated value of EAS for exchange pair /.

Results of the demand estimation provide the spectic basis 10 g2nerate lower and upper
bounds. as well as point estimates, of the consumer-surptus 2ifects of EAS implementation.

1 Recall that i represents an exchange pair as described in Section 2.
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Specifically. the EGLS cstimates of the previous section are used to locate the demand
function for euach pair of exchanges in 2 space. For 2 representative pair 7, we have

e

Ao expla g = S i1y

A, — -
-l

e
e

IR, e G

where v; is the estimated value for the number of calls for pair 7, & is the estimated intereept
term for the demand function ot pair 7 in 7. which includes the edzcts o the nonprice
vanables by substituting the observed exchange speciic vaiues of these varables o the
ssumated demund function: A.0s the estimated parameter qor ia¢ prce varabie: ang
Fostpr denotes the 2stimated cdriance of lﬁ? (o esaiuated 2o oSez, tor examiple. Gowd-
Rergeri 1Yasvand DadKhait i 1884 3 Given 03] we can represent e change i consumer
SUTPLUS [or (e represeriative parr ™

At 0
PRI

Vo pgin, RS}
warch can zusly be cvaluated. The estimaied aain i consumer surpias for all svemasges
involved, ol the gains an consumer surplus generuated 2y e tmplemenavon o
EAN areen

VALY

.
A — .‘;A . e
PR YO R E [T R
e
-

Whiie s 13 s arovides @ opommi estimaie 2 ihe gains i consumes surplis resuiting irom
w2 implementation of EAS. its 2iso pussible te 22nemite upper ane ower bounds ' 5. and
2 respevinnedyion the point sstimate. Foropatr cwe canownne

Yoo= 0 in enprd Yoxpe S fi - expe gy = S e u] i

. . . . . . . ! . -t
ahere pyow I tverved ore-BEAS price level lor evonange 2air v Hence, consumer zaias
A EAS imslementaion will be bounced above =

Taobtatn Ao, st consider e eguation

VS T PR LR,

which denotes the siope of the demand function or 2xchange pair 7 evaiuated at ore-EAS
pace levels. We then prorect 4 linear demand tunction (denoted Py - =1 with equal slope
from the poiattp. . im0 1) 1500y, We can then write

B, = 03pg ™00 = 2xptia = o U5 e i

where 1“0 is the value of v/ at p, = 0. Hence consumer gains with EAS impletnentation
are bounded below ny

'.‘. Eod
8. =T B,. (1$)
=

Geometnically, (15) and ( {8) represent the summation over all exchange pairs of the areas
Aand (4 + B + C)in Figure !. respectively.

Table 4 presents the annualized estimates ot B,. Acs. and 8, for models 1. 2. and 3.
The last three rows in Table 4—one-way EAS (CORE). one-way EAS ( VEI¥), and marginal
cost pnicing—present the changes in consumer surplus associated with hypotheticul price
movements. In one-way EAS (CORE), we assume that one-way EAS was introduced
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TABLE S Annualized Changes in Consumer Surplus Under
Ditferent Pricing Options (Million 3)

Demand Modei

Pricing Option i '3y ae R -

Two-way BAS .

& 63 3tn W3

Pornl estimats ; e s " oy

B : 13 NTMRY acg
tinc-war AN VE Y PR i d e
ORseway BAS -4 ORE: SR a3 1y
Nlarernal cust ornicing Wl ' <58 S

assisting unly the CORE exchanges:-therelore, tor every F b v € CURE ., consumers van
call 2 = VE at zero marzinal pricz, bet o call from = to vos ool calll In gne-way
EAS ( NEH ), we assume that one-way AN benefited v = VEH rather thun A = CORE,
1 these twa cases. the change tnconsumer sumius for exchange pair ¢ 1s given by {7y, bug
fjor evchange pairs 1 which S CORE (v = VEH o the value of 17 will pe zero under
sonewdy EASENE U CORF D The aggregaied chunge 1 consumier sumius i poth cases
~obizined by summing e ssumated vaiuey o Troner s Finails o maeginal cost pricing
we asstme that Arices meved from 2re-EAN orice el e matanal cost 1zvals < feacs.
e CHUNED 1IN COMNGTICT SUMDILS 101 SRURANge DAL £ gnen My
rr
l Poopdp. s
SIICH vorresponds 1o the Resi term in eguaion (99 The sum o 19 aver all 17y provides
SERIURIIC SSTMALRy 27 e change in consumer surplus, , o
Cilzariy. the aet ceonomie wellarz impact of EAS depends net only on changes
sonsumer surpius, but dise on any changes sn producer surplus that mav arse from the
imaiemeniation of EAS. As considered in tha theorencal Itamework develuoed anove, the
snange it producer sumplus trought apout 2v EAS onginates from the revenue iosses die
te the price reducion of what were furmerly toll calls and the chang2 in operaung cost
heought about By the adoption of EAS. A Jetailed account of the methodology and data
necessary (o determine the changes in producer surplus associaied with EAS is zvailable
apon request. Here we simply note that for the-case of Tennesses, the annual produczr-
surplus losses associated wirh two-way EAS -anged from 322 1o 336 million. depending on
ihe particutar modet specincation. Thus, the iraditional measure of economic welfure, the
summation of consumer surplus and producar surplus, 1s genesally positive.*® For the EAS
ctan adopted in Tennessee. the esumated et annuai welfare gains @ associated with our
porat estimates of consumer sumius) for rvo-way EAS varied trom approvimately $22
mithon in modet 3 o S million 1 modei 1. '

6. Caveats and extensions

B Although the welfarc estimates associated with EAS implementation presented above
are significant for both their existence and their magnitude. it is very.important not to
unduly extrapolate these results. For instance, the revealed increase in welfare due to im-

** The methodology 10 determine margnal vost levels 15 available upon request from the authors.
*3 The sole instance 1n which the net weifare change associated with EAS 1s negative occurs in the case of the
lower bound cslimutes of consumer surpius.

- -
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™ FIGURE?2

THE RELATIONSHIP OF PRE-ZAS PRICE-COST MARGINS AND THE WELFARE CHANGES
FROM IMPLEMENTING EAS
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ciemeniztion of EAS cannot be used as xa outnight tasts udoa which 1o recommenc pnc-ﬂa
telenhione service 4 il razes 2 'h an moasused service hecause in our cuase we do not
Lomaere 20 e pre-EAYN wenif Jesign 1o tlatrate pricing post-EAS. Indeey. #xiant studies
ihat have zssesSed the zeonomic wetare efects of measured service do exacrly such 2 com-
penson e, Grir":r‘ and Maver s 1987 wherein thie wellare assoctated with tlat-rate local
pricing is comparsd (o the weitare ieveis generated by an aiternative i desigoizd to be
weilase Maxinizing, giver cemand parmmetzrs und nurain al cost charactensiivs. Theretore.

Twinfe weoand that flatrite priving under EAS tends 10 dominate #xisting soil anils, we

cannot fuie et tre possiovlins conceed. the hkehhood y that there are pricmg optons that
dentinate e wetiare generated By Al

Als0. a8 s casiy soen treny zguation 5t the lurger the Ziference hetnern precFAS
woll prices and marginal cost Gw lasger vl be the 2eonomie weitare gains trem AN oncing,
Fhus, when consumer surplus und oroducer surplus arg summed., any posiive wellare gain
that may appear itom EAS ruplementation s likely 10 he seasiive 1o sume degree 1o the
original distortions o ccononuc wellare caused hy 1ol prices with high-prce marg nal cost
marzins. Specificallv, if we let prnice minus marginal cost tor cwhange : e @, then the
relationship hetwesn 2H7 ¢ and @, can be seen in Figure 2.°° Notce that there 2xists a
A.ssuen that e, ~ A then AR cey < 4 This indicates that at high pra-EAS ol rates;
EAS will he weltare enhuncing, whiie with luwer toll price markups, tmplemenung EAS
wiil be welfare reducing.””

Finally, hecause our welliare estimates abstract from several other '*nnswcrmuns that
may uffeet the public-policy ments of cmbracmg CAS.“¥% additional caveats should be
aoted. First, given that the implementation ot EAS enubles local tefephone companies to
serve a possibly quite lurge share of the shont-haul toll market at a zero price. EAS will
preempt the possibility ol competition tor these calls. Specitically. even it regulators permit

** We have plotted this graph fur models 1. 2, and 3. While the shape ot AI¥,( ¢, ) is the same, the vaiue of
k; varies with the specific model consudered.,
*? This resull was anticipated hy Wenders ( 1987).
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" intraLATA competition from alternative long distance carriers. those carriers will be unable
10 compete with the prevailing zero marginal price.*inder these conditions the long-term
effects of EAS pricing on welfare may be attenuated or reversed. Second, it is possible that
EAS may have an effect on the availability und price leveis of other services otfered by the
local telephone company. Specifically. the lvss in revenues brought about by EAS pricing
may well be large enough so that the = = O regulatory coastraint is violated. In that cuse,
the state public utilities commussion will be forced 1o adopt a new rate structure in which
other services provided by the local telephone company will be subiect to rate increases. so
that the regulatory consteuint 1s oncg agwn met. These other servicss may or may not be

sconiined to the exchanges atfected by EAN: 1 jact 0 mas often been the case that the
anancia consequencas of EAN mr*s e peen distarbuted over the entre wnsdiction (state s
ol tne pupiie utiities cemmussion.”” Under tius seenano. ¢ ‘pz;l:-.'r'w of Crossesupstdization in
which consumers in isoiated exchanges ( nct r\cnemms.t rom any vie ol EAS pnang inunster
resourcss Lo consumers ' EAS areas. Altdough thw use of ¢ oxk-wosnmzaucn o atiam
specific sogioeconumic f0dls has teen an integrad part of the nistery of eiepheny in the
"aited States. such g pattern does not seem o tulili any societai goai. Funthermore. 1o the
extent that consumers ouiside the EAS area are atiected by price 'ncreuscs. the overall
weihare effect of EAS prce hecomes aneariaim,

7. Conclusion

| {Dhere are 2 numper of dnanswered SUnniemig Juesitcis aneat the smerved geoegraph
DUllerns of HHCINY wignhoRe W cos. Prominent among thent ore e ones soacernmg e
wemand respense dnd aare vonseduenegy of sXtemnded dien epnene servicn. 1 this
GFicie we Rave Sevejoped 3 denud model ang frumea ork to sddress tiese Juestiony
Nuorzover, the recznl imptementauon of an EAN plar in e metrapolitan sreas of [2anesses
arevided us wiih o umigue opportimity e deveop emmncal astmates of tre magnitude of
‘e chanees in 2ath aemaend response und consumer surpius associated weitn £AS.

e emprrical resiits indredte that demand s gquile responsive (o e imolementiation
AUEAS and that the consumer-surplus consecusnees of EAS are guite signincant. But these
Fesuits are Shown o Do sensitive 0. ameng ofer things. the level of prce-cost margins
Arevang prioe 0 G enplementatuon o AN
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